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Abstract

The sexual characteristics character of a one is the last result of hereditary, morphologic sex and
hormonal. The determination sex of male has been associated to the existence of the Y
chromosome, has karyotype sign of the male gonads. Still, researches have delivered documents
to influence it, this model is only part of the reality. The Y chromosome, an assembly of additional
genes impact gender determination the origin of male to female sex-shift and opposite. It is of
unlimited attention that genetic materials are set in extra than one somatic chromosome or in the
X chromosome. It has developed understandable that determination of sex, agreeing to the genetic
sex, is a complex problem that not only wants the existence of Y chromosome. This discovery
prompted extensive research on the Y chromosome facts, providing significant insights into the
structure, origin, evolution, and eventual fate in future of humans.

Introduction

Sex Chromosomes

Sex determination leads to the development of individuals with distinguishing characteristics that
categorize them as male, female, or, in certain cases, hermaphroditic. in some animals. For some
species (e.g., the solid nematode C. elegans), sexual difference may take the form of very small
morphometric differences between sexual traits; in fact the only sexual characteristic that can be
used to distinguish the two sexes in C. elegans is their testis (versus ovo-testis) [17]. In other
species the differences between the sexes can be very pronounced. Take the elaborate plumage
and display of a tom turkey, for example, versus the relatively drab features of a female turkey.
You can easily tell female and male mammals apart by. (1)

The early 1900s marked the first significant advancement in the comprehension of sex
determination with the identification of sex chromosomes. Through detailed examinations of the
chromosomes in male and female insects, researchers found that while the majority of
chromosomes appeared in equal quantities in both sexes, one or two chromosomes were present
in differing amounts between males and females. Over the years, studies of various species have
shown that these chromosomal variations are largely accountable for sex determination in the
majority of animals. (2)

Biological bases of sex determination in human

As in other mammals the humans, the process of determination of sex occurs in two stages: primary
determination and secondary determination. The first stage, primary sex determination, involves
the formation of reproductive organs—either the testis or the ovary—which are the organs that
generate gametes (sperm and egg cells, respectively). Following this, secondary sex determination
is influenced by the hormones released from the gonads: in females, estrogens produced by the
fetal ovaries promote the development of the uterus, oviducts, and cervix, while in males; the


mailto:Lina_salih2011@yahoo.com

World Talent and Innovation Journal for Science and Engineering Vol.1, No.1, 2024

hormones from the testes (including anti-Millerian duct hormone, testosterone, and
dihydrotestosterone) facilitate the emergence of male characteristics. as shown in (Fig. 1).
Ultimately, beginning with embryonic development, the synthesis of sex hormones is carefully
controlled throughout an individual's life and significantly influences bodily growth and function.
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Figure (1) Biological base of sex determination in humans. (3)

Biological structure of Y chromosome

The karyotype of mammals contains the sex chromosomes, X and Y; called the gonosome one of
these is Y chromosome, it’s the smallest chromosome in the karyotype, and containing between
roughly 70 and 202 genes. (3).as shown in figure (1). This small chromosome is proper for
studying the biological evolution and biodiversity in animals, male infertility and/or subfertility
because its distinctive structures such as long not-recombining sites (4)

The mammalian males considered a heterogametic phenotype which mean the sperms bearing
equal proportion of X- and Y-chromosomes, while the females are homogametic because all ova
are X-bearing. It was establish that Y chromosome has high repetitive sequence of DNA, which
consists of pseudogenes without any functions (5)
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Figure 2: SRY gene on the Y chromosome.

Within different species of animals,Y chromosome found in different forms with dimensions. In
humpless-cattle (Bostaurus), it is a slight sub metacentric, whereas in humped zebu (Bosindicus),
it is a small acrocentric with detectible small p-arm (“p” for “petite,” means small); in river buffalo
(Bubalusbubalis), it is a small acrocentric chromosome, while in both sheep (Ovisaries) and goat
(Capra hircus), it is very small and metacentric . duplication structures of Y-chromosomes studied
to associate with many sperm analysis parameters (6)

Evolutionary concepts of Y-chromosome

Typically Y chromosomes are originate from X chromosomes within a process of degeneration
and loosing of some genes, the origin of Sex chromosome from an autosomal chromosome
through a three-step process which begins with the achievement of one or more strong sex-
determining genes by one autosome, giving rise to embryonic X and Y chromosomes. During
evolution, many holandric genes were deleted. The infertility and/or subfertility problems due to
some mutation means may be deletion of the Y chromosomal genes have also been discussed. (7)
Genetic sex determination with otherwise homo-morphic sex chromosomes is experimental in
many taxa in amphibians, fish, reptiles and many invertebrates, the evolution of the human Y
chromosome has been shaped by several key evolutionary forces, including natural selection,
meiotic dynamics, and gene conversion processes. These forces have contributed to the complexity
and diversity observed in the Y chromosome, influencing its structure and function over time. (8)

The specific genes on the Y chromosome that trigger sex-differentiation in human

The Y chromosome plays a crucial role in human sexual category differentiation, primarily
through the action of specific genes that initiate and regulate the development of male appearances.
The most important gene is SRY , the master switch for male sex determination, which triggers a
cascade of genetic events leading to testis formation this gene initiates the differentiation of Sertoli
cells, crucial for testis development, It promotes the expression of Sox9, which is critical for Sertoli
cell differentiation, leading to testis morphogenesis (9) , SOX9: is a target of SRY that further
drives the differentiation of Sertoli cells, which are vital for testis development ,that further
promotes Sertoli cell differentiation and testis morphogenesis, SRY's activation of Sox9 reinforces
male differentiation while inhibiting ovarian development pathways , FGF9: Involved in the
maintenance of testis development and AMH: Anti-Miillerian hormone, which avoids the
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embryogenesis of female reproductive structures , these genes collectively ensure the proper
formation and maintenance of male gonads, highlighting the complexity of sex differentiation.
(10)

The Y chromosome contains additional genes that contribute to male-specific effects beyond
gonadal development, influencing various biological processes While SRY is the primary gene
responsible for initiating male differentiation, the interplay of other Y-linked genes and their
regulatory networks is essential for the complete development of male characteristics. However,
it is important to note that variations in these genes can lead to disorders of sex development,
highlighting the complexity of sex differentiation mechanisms. (11)

Interaction between hormonal control and Y chromosome during sex-differentiation

Many aspects of reproduction and fertility facts in many animal groups are controlled by hormones
secreted by the gonads ; ovaries and testes, the production and secretion of reproductive hormones
serve the development of sexual phenotypes during embryogenesis, sexual maturation at puberty,
and several types of sexual activities ; sex energy and potential, sexual behavior, and, in some
species, traits such as strength, the drive for control, and parenting within family behavior (12 )

Hormonal factors, particularly androgens and estrogens, play a vital role in regulating sex
development, interacting intricately with the Y chromosome. The SRY gene initiates male sex
determination, leading to the development of testes that produce androgens like testosterone. This
hormonal environment is essential for male genital differentiation and influences brain
development. Conversely, estrogens primarily produced in females, also impact development,
highlighting the complex interplay between these hormones and genetic factors. (13)

Is Y chromosome may disappear in the next few million years?

The Y chromosome reduction is a route called chromosomal deterioration, occurs when definite
DNA segment on the chromosome develop dismissed or broken, leading to their final loss. Y
chromosome is subject to this state because, changed other chromosomes, it doesn’t undergo to
the genetic recombination in the same chance to all chromosomes on it, this may supports the
safety of other chromosomes, the genetic decrease of the Y chromosome is a significant
evolutionary phenomenon considered by wide gene loss and size reduction, leading to the
accumulation of toxic mutations and the final loss of most Y-linked genes (14).

The Y chromosome is subject to degradation, with evidence of lineage-specific loss in some
mammals. While it has added genes and shows signs of purifying selection, its overall size and
gene content have significantly diminished over evolutionary time. (15)

The Y chromosome has lost many genes over time; retaining primarily those necessary for male
sex determination .The implications of this process are profound, affecting not only male fertility
but also broader evolutionary dynamics. (16)

As a concern to the evolutionary studies, the Y chromosome has been regularly losing its genetic
material over time, this make us wonder about its future fate. If the trend lasts, the Y chromosome
could eventually become destroyed, which would have insightful effects on human health in
reproduction and the persistence of the male sex (17)

Conclusion
The sex determination and fertility researches in human and many economic animals have focused
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on the molecular and biochemical mechanisms of genetic behavior of genes on sex chromosomes
but the variation have not yet been fully unstated in animal kingdom, some studies determined that
the sex determination in advanced vertebrate ; birds and mammals is must be under the regulation
of genes, also its obvious that the human SRY region on the Y chromosome is complicated in sex
determination and many sexual defaults during embryogenesis of the organism. The upcoming of
the Y chromosome has been a focus of strong discussion among researchers, with guesses of its
potential loss varying widely. While some readings suggest that the Y chromosome may vanish
within the next few million years due to ongoing degeneration, others indicate that it has stabilized
and is unlikely to disappear imminently, therefore we need more information about fate of this
chromosome to understand more facts about male health fertility and evolution secrets of human
after many millions next years when we not be there.
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